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The purpose of any bibliography is to provide a 
search of the literature for students in a particular 
field of investigation. This series provides such a 
service in several of the specific subjects within the 
very large field of probability and mathematical 
statistics. Search of the literature in this case has 
been of a parasitic nature, however, in that two 
prominent reviewing journals have been used for our 
source material. Abstracts of original papers ap- 
pearing in a myriad of technical joiu'nals throughout 
the world and in many languages, have been trans- 
ferred from the reviewing journals to cards which 
form a collection of statistical material maintained 
on a current basis in the NBS Statistical Engineering 
Laboratory. Zentralblatt fur Mathematik was used 
for this purpose from 1930 to 1939; Alathernatical 
Reviews has been used from 1940 onward. The 
abstracts have been coded into categories of subject 
matter following generally, })ut with some minor 
deviations, the classification scheme of Mathematical 
Reviews. One abstract may be classified under 
several subjects; hence may appear in more than one 
place in this series of bibliograpliies. The references 
given in these published bibliograpliies were tran- 
scribed from the abstracts by means of punched 
cards thereby necessitating severe and unconventional 
abbreviations in many cases. The titles were added 
as each bibliography was compiled. 

The present bibliography is a composite of several 
areas in statistics because of the unusual amount of 
straddling here. In addition to the papers listed by 
the reviewing journals directly under these subjects, 
we have also combed through those classified by 
Mathematical Reviews under the more general 
headings General Statistics and Statistical Tests and 
Related Topics. Papers dealing solely with ranking 
and paired-comparison techniques, order statistics, 
and other distribution-free methods have been 
excluded for the most part, in view of the thorough 
and extensive coverage of these areas by Savage's ^ 
latest bibliography of nonparametric statistics. 



The abstracting services of both Zentralblatt fur 
Mathematik and Mathematical Reviews have favored 
papers and books on theory and methodology rather 
than applications. Therefore, we do not claim 
completeness, especially in the more practical 
aspects of statistics. This becomes particularly 
evident in the field of sample surveys. Furthermore, 
there does not seem always to be a clear distinction 
between writhigs dealing with sampling in the sense 
of the theory and methodology of sample siu'veys 
and those dealing with sampling distributions of 
particular functions of sample values in successive 
random samples of fixed size from a specified prob- 
ability distribution. 

Because of the overlapping nature of the material 
included in this bibliography, we have made no effort 
at subclassifying the references. 

The organization of information within each entry 
is: 

Author: The author's surname, followed by initials 
only. In the case of multiple authorships, the 
journal reference appears with each author's name, 
but the title of the paper appears with the first 
author only. The symbol ^ preceding the surname 
denotes multiple authorship. 

Title: Exactly as in the reviewing journal. Titles 
of separately bound publications (books, reports, 
theses, etc.) are in italics, followed by the publisher. 

Reference to literature: The name of the journal 
in italics, the number of the volume in bold face, the 
initial page number, and the date of publication in 
parentheses comprise the reference to the original 
article. 

Reference to the abstract: The final symbols M (for 
Mathematical Reviews) and Z (for Zentralblatt fiir 
Mathematik) are followed by the volume number 
and page number of the reviewing journal in which 
the abstract appears. 

i I. Richard Savage, Bibliography of Nonparametric Statistics published by the 
Harvard University Press, Cambridge, Mass., 1962. This is a much extended 
version of his earlier Bibliography of Nonparametric Statistics and Related Topics^ 
J. Amer. Statist. Assoc. Vol. 48, pp. 844-906, December 1953. 
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Adhikari, B. P., Analyse discriminante des mesures 
de probabilite sur un espace abstrait, C. R. Acad. 
Sci. Paris 344, 845 (1957). M 18, 773 

♦Agarwala, S. P. (See C. Chandra Sekar), Sankhya 
15, 381 (1955). 

Aggarwal, O. P., Some minimax invariant procedures 
for estimating a cumulative distribution function, 
Ann. Math. Statist 36, 450 (1955). M 17, 54 

Aitken, A. C, Note on the derivation and distribu- 
tion of Pearson's x^ Proc. Edinburgh Math. Soc. 6, 
57(1939). Z 33, 148 

Aitken, A. C, On a problem in correlated errors, 
Proc. Roy. Soc. Edinburgh A 63, 273 (1948). 

M 10, 312 

Aitken, A. C, On the estimation of many statistical 
parameters, Proc. Roy. Soc. Edinburgh A 63, 369 
(1948). M 10, 201 

♦Albert, G. E., On the estimation of central intervals 
which contain assigned proportions of a normal 
univariate population, Ann. Math. Statist. 33, 596 
(1951). M 13, 479 

Albert, G. E., On the computation of the sampling 
characteristics of a general class of sequential de- 
cision problems, Ann. Math. Statist. 35, 340 (1954). 

M 15, 973 

AUard, G., Determination de la valeur la plus proba- 
ble des grandeurs statistiques. I. Generalites, 
J. Phys. Radium 8, 212 (1947). M 9, 295 

Allen, S. G., A class of minimax tests for one-sided 
composite hypotheses, Ann. Math. Statist. 34, 295 
(1953). ^ M 14, 889 

Anderson, O., Die Begriindung des Gesetzes der 
grossen Zahlen und die Umkehrung des Theorems 
von Bernoulh, Dialectica 3, 65 (1949). M 11, 191 

Anderson, P. H., Distributions in stratified sampling, 
Ann. Math. Statist. 13, 42 (1942). M 4, 24 

Anderson, K. L., Distribution of the serial correlation 
coefficient, Ann. Math. Statist. 13, 1 (1942). 

M 4, 22 

Anderson, T. W., On card matching, Ann. Math. 
Statist. 14, 426 (1943). M 5, 208 

♦Anderson, T. W., (See D. S. Villars), Ann. Math. 
Statist. 14, 141 (1943). 

Anderson, T. W., The non-central Wishart distri- 
bution and certain problems of multivariate statis- 
tics, Ann. Math. Statist. 17, 409 (1946). M 8, 394 

Anderson, T. W., A note on a maximum-likelihood 
estimate, Econometrica 15, 241 (1947). M 8, 593 

Anderson, T. W., On the theory of testing serial 
correlation, Skand. Aktuarietidskr. 31, 88 (1948). 

M 10, 312 

♦Anderson, T. W., The asymptotic properties of 
estimates of the parameters of a single equation in 
a complete system of stochastic equations, Ann. 
Math. Statist. 31, 570 (1950). ^ M 13, 510 

Anderson, T. W., Estimating linear restrictions on 
regression coefficients for multivariate normal dis- 
tributions, Ann. Math. Statist. 33, 327 (1951). 

M 13, 144 

Anderson, T. W., Classification by multivariate 
analysis, Psychometrika 16, 31 (1951). M 13, 842 

♦Anderson, T. W., Asymptotic theory of certain 
'^goodness of fit'' criteria based on stochastic proc- 
esses, Ann. Math. Statist. 33, 193 (1952). M 14, 298 



♦Anderson, T. W., A test of goodness of fit, J. Amer. 
Statist. Assoc. 49, 765 (1954). M 16, 1039 

Anderson, T. W., On estimation of parameters in 
latent structure analysis, Psychometrika 19, 1 
(1954). M 17, 756 

Angoff, W. H., A note on the estimation of non- 
spurious correlations, Psychometrika 31, 295 
(1956). M 18, 343 

♦Annis, M., On statistical estimation in physics, 
Rev. Modern Physics 35, 818 (1953). M 15, 454 

Anscombe, F. J., Sampling theory of the negative 
binomial and logarithmic series distributions, Bio- 
metrika 37, 358 (1950). M 13, 510 

Anscombe, F. J., Large-sample theory of sequential 
estimation, Proc. Cambridge Philos. Soc. 48, 600 
(1952). ^ ^ . . M 14,487 

Anscombe, F. J., On estimating binomial response 
relations, Biometrika 43, 461 (1956). M 18, 426 

Aoyama, H., On practical systematic sampling, Ann. 
Inst. Statist. Math. Tokyo 3, 57 (1952). M 14, 487 

Aoyama, H., On the chi-square test for weighted 
samples, Ann. Inst. Statist. Math. Tokyo 5, 25 
(1953). M 15,240 

Aoyama, H., A study of the stratified random sam- 
pling, Ann. Inst. Statist. Math. Tokyo 6, 1 (1954). 

M 16, 384 

Arbey, L., Les erreurs experimentales en chain es 
gaussiennes de trois. Bull. Astr. 17, 339 (1954). 

M 16, 54 

♦Arley, N., On the mean successive difference esti- 
mate of dispersion, Mat. Tidsskr. B 1950, 86 (1950). 

M 13, 428 

Armitage, P., A comparison of stratified with unre- 
stricted random sampling from a finite population, 
Biometrika 34, 273 (1947). M 9, 364 

Armitage, P., Sequential analysis with more than 
two alternative hypotheses, and its relation to dis- 
criminant function analysis, J. Roy. Statist. Soc. 
Ser. B 13, 137 (1950). M 13, 429 

Arnaiz, G., Sampling inspection, Trabajos Estadis- 
tica 7, 221 (1956). M 18, 683 

Aroian, L. A., A study of R. A. Fisher's ^-distribution 
and the related i^-distribution, Ann. Math. Statist. 
13,429 (1941). M 3, 175 

Aroian, L. A., A new approximation to the levels of 
significance of the chi-square distribution, Ann. 
Math. Statist. 14, 93 (1943). M 4, 221 

Aroian, L. A., Some methods for the evaluation of a 
sum, J. Amer. Statist. Assoc. 39, 511 (1944). 

M 6, 162 

Aroian, L. A., Note on the cumulants of Fisher's 
^-distribution, Biometrika 34, 359 (1947). 

M 9, 601 

♦Aroian, L. A., The effectiveness of quality control 
charts, J. Amer. Statist. Assoc. 45, 520 (1950). 

M 15, 142 

Aspin, A. A., An examination and further develop- 
ment of a formula arising in the problem of com- 
paring two mean values, Biometrika 35, 88 (1948). 

M 9, 600 

Aspin, A. A., Tables for use in comparisons whose 
accuracy involves two variances, separately esti- 
mated, Biometrika 36, 290 (1949). M 11, 527 
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Ayant, Y., Ij'extoiision a une variable quantique des 
notions de foiiction de correlation et de densite 
speetrale, C. H. Acad. Sci. Paris ^38, 990 (1954). 

M 15, 545 

♦Ayer, M., An empirical distribution function for 
sampling with incomplete information, Ann. Math. 
Statist. 26, 641 (1955). ^ M 17, 504 

^Azorin Poh, F., Conferencias de preparacion mate- 
matica y estadistica. (Introductory Lectures in 
Mathematics and Statistics). (Instituto Nacional de 
Estadistica, Madrid, 1950). M 13, 259 

Babbar, M. M., Distributions of solutions of a set of 
linear equations (with an application to linear 
programmino') , J. Amer. Statist. Assoc. 50, 854 
(1955). ^ M 17, 380 

Bacon, H. M., Note on a formula for the nmltiple 
correlation coefRcient, Ann. Math. Statist. 9, 227 
(1938). ^ . . Z 19, 354 

Baer, R., Sampling from a changing population, 
Ann. Math. Statist. 16, 348 (1945). M 7, 317 

Bahadur, R. R., On a problem in the theory of k 
populations, Ann. Math Statist. 31, 362 (1950). 

M 13,117 

♦Bahadur, R. R., The pro])lem of tlie greater mean, 
Ann. Math. Statist. 31, 469 (J 950). M 13, 428 

Bahadur, R. R., A property of the /-statistic, 
Sankhya 13, 79 (1952). M 14, 888 

Bahadur, R. R., Sufficiency and statistical decision 
functions, Ann, Math. Statist. 35, 423 (1954). 

M 16, 154 

Bailey, N. T. J., Some problems in the statistical 
analysis of epidemic data, J. Roy. Statist. Soc. Ser. 
B. 17,35 (1955). M 17,381 

Baker, G. A., The relation between the ineans and 
variances, means scj[uared and variances in samples 
from combinations of normal ])opulations, Ann. 
Math. Statist. 3, 333 (1931). Z 4, 265 

Baker, G. A., Distribution of the means divided by 
the standard deviations of samples from non- 
homogeneous populations, Ann. Math. Statist. 3, 
1 (1932). Z 4, 265 

Baker, G. A., Transforjnation of non-normal fre- 
quency distributions into nonnal distributions, 
Ann. Math. Statist. 5, 113 (1934). Z 9, 266 

Baker, G. A., Note on the distributions of the 
standard deviations and second moments of sam- 
ples from a Gram-Charlier population, Ann. Math. 
Statist. 6, 127 (1935). Z 13, 363 

Baker, G. A., The probability that the mean of a 
second sample will differ from the mean of a first 
sample by less than a certain multiple of the 
standard deviation of the first sample. Ann. 
Math. Statist. 6, 197 (1935). Z 13, 174 

Baker, G. A., Correlation surfaces of two or more 
indices when the components of the indices are 
normally distributed, Ann. Math. Statist. 8, 179 
(1937). Z 18, 226 

Baker, G. A., The probability that the standard 
deviation of a second sample will differ from the 
standard deviation of a first sample by a certain 
multiple of the standard deviation of the first 
sample, Metron 13, 49 (1938). Z 30, 244 



Baker, G. A., Maximum likelihood estinnition of the 
ratio of the components of non-liomogeneous pop- 
ulations, Tohoku Math. J. 47, 304 (1940). M 3, 7 

Baker, G. A., Test of homogeneitv for normal popu- 
lations, Ann. Math. Statist. 13, 233 (1941). M 3, 7 

Baker, G.A., Distribution of the ratio of sample 
range to sample deviation for normal and combi- 
nations of normal distributions, Ann. Math. 
Statist 17, 366 (1946).^ M 8, 43 

Baker, G. A., The variance of the proportions of 
samples falling within a fixed interval for a normal 
population, Ann. Math. Statist. 30, 123 (1949). 

M 10, 466 

Baldwin, E. M., Table of percentage points of the 
^distribution, Biometrika 33, 362 (1946) Al 8, 42 

Bancroft, T. A., On biases in estimation due to the 
use of preliminary tests of significance, Ann. Math. 
Statist. 15, 190 (1944). M 6, 10 

♦Banerjee, K. (See S. N. Roy) Science and Culture 
6, 189 (1940). 

Barankin, E. W., Extension of the Romanovsky- 
Bartlett-Scheffe test, Proc. Berkeley Syrnp. Math. 
Stat. & Prob., pp. 433-449 (1949). M 10. 467 

Barankin, E. W., Locally best unbiased estimates, 
Ann. Math. Statist. 30,*477 (1949). M 11, 529 

Barankin, E. W., Extension of a theorem of Black- 
well, Ann. Math. Statist. 31, 280 (1950). 

M 11, 732 

♦Barankin, E. W., On asymptotically normal, 
efficient estimators. I, Univ. Calijornia Publ. 
Statist. 1, 89 (1951). _ M 13, 53 

Barankin, E. W., On systems of linear equations, 
with applications to linear prograimning and the 
theory of tests of statistical hypotheses, U. Calij. 
Publ. Statist. 1, 161 (1951). ^ M 14, 190 

Barankin, E. W., Conditional expectation and con- 
vex functions, Proc. Second Berkeley Symp. Math. 
Stat. & Proh., pp. 167-169 (1951). M 13, 570 

Barankin, E. W., Concerning some ineciualities in 
the theory of statistical estimation, Skand. Aktua- 
rietidskr.U, 35 (1951). M 13, 142 

Barnard, G. A., The meaning of a significance level, 
Biometrika 34, 179^ (1947).^ M 8, 395 

Barnard, G. A., Statistical inference, J. Boy. Statist. 
Soc. Ser. B 11, 115 (1949). M 11, 672 

Barnard, G. A., On the Fisher-Behrens test, Bio- 
metrika 37, 203 (1950). M 13, 260 

Barnard, G. A., The frequency justification of certain 
sequential tests, Biometrika 39, 144 (1952). 

M 14, 65 

Barnard, G. A., Sampling inspection and statistical 
decisions, J. Roy. Statist. Soc. Ser. B 16, 151 
(1954). M 16, 1133 

Bartholomew, D. J., A sequential test for random- 
ness of intervals, J. Roy. Statist. Soc. B 18, 95 
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Bartky, W., Multiple sampling with constant proba- 
bihty, Ann. Math. Statist. 14, 363 (1943). 

M 5, 209 

♦Bartlett, M. S., (See J. Wishart). Proc. Cam- 
bridge Philos. Soc. 38, 455 (1932). 

Bartlett, M. S., On the theory of statistical regres- 
sion, Proc. Roy. Soc. Edinburgh 53, 260 (1933). 

Z 8, 24 
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Bartlett, M. S., The problem in statistics of testing 
several variances, Proc. Cambridge Philos. Soc. 30, 
164 (1934). ' Z 9, 121 

Bartlett, M. S., The vector representation of a 
sample, Proc. Cambridge Philos. Soc. 30, 327 
(1934). Z10,71 

Bartlett, M. S., Statistical information and properties 
of sufficiency, Proc. Boy. Soc. London A 154, 
124(1936). Z 13, 313 

Bartlett, M. S., The information available in small 
samples, Proc. Cambridge Philos. Soc. 32, 560 
(1936). ^ ' Z 15, 361 

Bartlett, M. S., Properties of sufficiency and statis- 
tical tests, Proc. Roy. Soc. London A 160, 268 
(1937). Z 16,412 

Bartlett, M. S., Sub-sampling for attributes. J. 
Roy. Statist. Soc. Suppl. 4, 131 (1937). Z 19, 35 

Bartlett, M. S., A note on tests of significance in 
multivariate analysis, Proc. Cambridge Philos. Soc. 
35, 180 (1939). Z^3, 342 

Bartlett, M. S., Complete simultaneous fiducial dis- 
tributions, Ann. Math. Statist. 10, 129 (1939). 

Z 22, 249 

Bartlett, M. S., A note on the interpretation of 
quasi-sufficiency, Biometrika 31, 391 (1940). 

M 1, 347 

Bartlett, M. S., The statistical significance of ca- 
nonical correlations, Biometrika 3^, 29 (1941). 

M 3, 235 

Bartlett, M. S., A modified probit technique for 
small probabilities, J. Roy. Statist. Soc. Suppl. 8, 
113 (1946). ^ M 8, 283 

♦Bartlett, M. S., The statistical analysis of variance- 
heterogeneity and the logarithmic transformation, 
J. Roy. Statist. Soc. Suppl. 8, 128 (1946). 

M 8, 474 

Bartlett, M. S., The general canonical correlation 
distribution, Ann. Math. Statist. 18, 1 (1947). 

M 8,474 

Bartlett, M. S., The use of transformations. Bio- 
metrics 3, 39 (1947). ^ ^ M 8, 593 

Bartlett, M. S., Multivariate analysis, J. Roy. 
Statist. Soc. Suppl. 9, 176 (1947). ^ M 9, 453 

Bartlett, M. S., The effect of standardization on a 
x^ approximation in factor analysis. (With an 
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Bartlett, M. S., The frequency goodness of fit test 
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Bartlett, M. S., A sampling test of the x^ theory 
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M 13, 962 

Bartlett, M. S., The statistical significance of odd 
bits of information, Biometrika 39, 228 (1952). 

M 14, 666 

Bartlett, M. S., Approximate confidence intervals, 
Biometrika 40, 12 (1953). M 15, 142 

Bartlett, M. S., Approximate confidence intervals. 
Ill, Biometrika 42, 201 (1955). M 16, 1133 

Barton, D. E., On Neyman's smooth test of good- 
ness of fit and its power with respect to a particu- 
lar system of alternatives, Skand. Aktuarietidskr . 
36,24 (1953). M 15, 453 



♦Barton, D. E., Tests for randomness of points on a 
line, Biometrika 43, 104 (1956). ^ M 17, 982 

Barton, D. E., A class of distributions for which the 
maximum-likelihood estimator is unbiased and of 
minijuum variance for all sample sizes, Bio- 
metrika 43, 200 (1956). M 17, 1220 

Basu, D., A note on the power of the best critical 
region for increasing sample size, Sankhyd 11, 
187 (1951). M 13, 480 

Basu, D., An example of non-existence of a minimum 
variance estimator, Sankhyd 12, 43 (1952). 

M 14, 996 

Basu, D., On symmetric estimators in point esti- 
mation with convex weight functions, Sankhyd 
12,45(1952). M 14, 1103 

Basu, D., On a class of admissable estimators of the 
normal variance, Sankhyd 12, 57 (1952). 

M 15, 142 

Basu, D., On the minimax approach to the problem 
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Basu, D., On the optimum character of some esti- 
mators used in multistage sampling problems, 
Sankhyd 13, 363 (1954). M 16, 154 
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Sankhyd 17, 193 (1956). M 18, 607 

Basu, D., On statistics independent of a complete 
sufficient statistic, Sankhyd 15, 377 (1955). 

M 17, 640 

Basu, D., An inconsistency of the method of maxi- 
mum likelihood, Ann. Math. Statist. 26, 144 (1955). 

M 17, 170 

Bateman, G. I., The characteristic function of a 
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Baticle, E., L'interpretation des resultats d^essais 
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Bayes, T., Two papers by Bayes (Prepared under 
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Beall, G., The transformation of data from ento- 
mological field experiments so that the analysis 
of variance becomes applicable, Biometrika 32, 
243 (1942). M 4,23 

Bejar, J., Remarks on best allocation, Trabajos 
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of information and their use in statistical estima- 
tion, Sankhyd 8, 1 (1946). M 8, 524 

Bhattacharyya, A., On some analogues of the amount 
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Derivation of the relaxation spectrum representation of the 
mechanical response function, R. S. Marvin, /. Research 
.Yi^.SGGA {PhijH. and Chem.) No. Jf. {July-Aug. 1962). 
Relaxation spt'ctra have been used in both the presentation 
and interpretation of measurements of the mechanical prop- 
erties of rubberlike polymers. 

Analysis of coaxial two-terminal conical capacitor, M. C. 

Selby, NBS Mono. 46, April 6, 1962, 20 cents. 
Adjustable capacitors having electrodes in the form of coaxial 
cones or frustums have been used on rare occasions in the 
past; but their potential superiority to other types of capac- 
itors for some important applications have been overlooked. 
The advantage of this geometry over cylindrical or disk forms 
is that the practical capacitance range is several times larger. 
An example cites the capacitance ranges of a disk, cylindrical, 
and conical type to be 10, 40, and 168 to one, respectively. 
An approximate equation was derived for this conical capac- 
itor and close agreement is shown between computed and 
measured values of capacitance versus electrode displace- 
ment. Multiple cone and different shape electrodes are 
suggested to obtain large values of capacitance with an ap- 
preciable saving of space and further increased range of 
capacitance. The electric field is plotted and its construction 
steps for axial symmetry are given. 

Evaluation of convolution integrals occurring in the theory 
of mixed path propagation, J. R. Johler and C. M. Lillev, 
NBS Tech. Note 132 {PBW1633) {1961) $1.00. 
The theory of propagation of electromagnetic waves around 
a sphere treats the smooth homogeneous case, i.e., the case 
in which the surface impedance of the sphere is uninterrupted 
by an abrupt change in conductivity such as a land/sea 
boundary. It is known, however, that such a theory can be 
extended to treat inhomogeneous, irregular terrain by for- 
mulating certain convolution integrals which utihze the smooth 
honioiicncous formulas. The evaluation of these integrals 
can be n{'('()nii)lished with dispatch on a large-scale electronic 
computer willi the aid of numerical analysis techniques. 
The particular case of a land/sea boundary in a smooth, 
spherical surface is illustrated for a variety of cases by 
evaluating the convolution integrals on a large-scale computer. 

Displacement and strain-energy distribution in a longi- 
tudinally vibrating cylindrical rod with a viscoelastic coating, 

P. Hertelendy, /. Appl. Mechanics, No. 61-WA-30 (1962). 
A numerical solution by R. M. Davies of the Pochhammer 
frequency equation is used to determine the displacement 
and strain-energy distribution across the cross section of an 
infinite elastic circular cylindrical rod for a number of wave 
lengths of the first, second and third modes of symmetrical 
longitudinal wave propagation. With these results the effect 
of a thin uniform layer of viscoelastic material is investigated. 
The four viscoelastic parameters of the coating are reduced 
to one in the definition and computation of upper and lower 
bounds of the loss factor, and the application of results to 
experimental work is discussed. 

A string language for symbol manipulation based on ALGOL 
60, J. H. Wegstein and W. W. Youden, Commun. ACM 5, 
No. 1, 54-61 (Jan. 1962). 

An artificial computer programming language is proposed for 
describing the nuuiipulation of strings of characters and 
symbols. The concei)t of strings, introduced in the ALGOL 
60 Report, is extended by adding: (1) the declaration of 
strings, substrings, and string arrays with explicit lengths; 



(2) the ability to concatenate and shift strings; and (.S) the 
ranking of symbols for comparing strings in Boolean relations. 
A primer or informal description of the language is foHowed 
by examples, a description of experiments with the language 
on an IBM 704 computer, and a formal description which, 
taken with the ALGOL 60 Report, defines the proposed string 
language. 

Statistical problems arising in the establishment of physical 
standards, W. J. Youden, Proc. Fourth Berkeley Sijnip. on 
Math. Statistics and Probability III, 321-335 (1961).' 
The establishment and maintenance of physical standards is 
indispensable for scientific research, commerce, and industry. 
The first standards were sufficiently ahead of the existing 
needs so that questions of precision and accuracy were hardly 
raised. In recent years the requirements of research and 
industry have become extremely exacting. Questions of 
precision and accuracy are now raised on every hand. 
Among the statistical problems connected with the develop- 
ment of improved physical standards are the estimation of 
measurement precision; the design of experiments to provide 
information on the accuracy; and the reconciliation of results 
obtained in the national laboratories of the countries under- 
taking this work. This paper reviews and illustrates by 
actual examples, some of the ways in which statistical 
methodology can make contributions in this field. 

A lattice with an unusual frequency spectrum, R. J. Rubin 
and U. Zwanzig, J. Math. Phijs. 2, No. 6, 861-864 (Nov.-Dec. 
1961). 

The lattice is a special rooted Cayley tree, generated by N 
successive m-fold branchings. With each point of the tree 
are associated a mass M and a position coordinate Xi. All 
end points are held fixed at Xi = 0. The potential energy is 
¥ = }{ !,{,]■ Kij(xi — Xi)^, where Kij= K if i and j are connected 
neighbors and neither is an end point, Kii=aK if i and j are 
connected neighbors and either is a branch tip point, and 
Kij = if i and j are not connected neighbors. The allowed 
frequencies of vibration are obtained for two different cases: 
In the first case all springs are identical (a=l), and in the 
second case the springs connecting interior points to the 
branch tips are cut (a=0). In the case in which all force 
constants are the same, the allowed frequencies of vibration, 
in the limit of infinite, N, are given by o}(r) = {K/M)2[)nA-l 
— 2 wi cos r7r]2, where r is any rational number between zero 
and one. The fraction of all normal modes having precisely 
the value w(r) is p[co(r)]= (//?"— 1)V(^>'^— 1), where r is ex- 
pressed as the ratio r = plq of relatively prime integers p and 
q. The frequency spectrum is dense within the interval 
(ml— 1, ml+l); and p[oi] is discontinuous at every co for 
which it does not vanish. 

A new approach to the mechanical syntactic analysis of Rus- 
sian, I. I. Rhodes, Mech. Transl 6, 33-50 (Nov. 1961). 
This paper categorically rejects the possibility of considering 
a word-to- word conversion as a translation. A true transla- 
tion is unattainable, even by the human agent, let alone by 
nuK'hanical means. However, a crude practical translation 
is probably achievable. The present paper deals with a 
scheme for the syntactic integration of Russian sentences. 

Congruences for the partition function to composite moduli, 

M. Newman, Illinois J. Math. 6, No. 1, 59-63 (Mar. 1962). 
The principal result proved is that the unrestricted partition 
function p(n) fills all residue classes modulo 65 infinitely 
often. Similar results are proved. 
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The shape of the geomagnetic field boundary under uniform 
external pressure, R. J. Slutz, /. Geophys. Research 67, No. 2, 
505-513 {Feb. 1962). 

A solution is given for the shape of the cavity which separates 
the earth's magnetic field from the interplanetary plasma, 
for a model which assumes the plasma pressure to be constant 
over the surface of the cavity (thus giving axial symmetry). 
It is seen that along the polar axes there are cusps extending 
inward which reduce the cavity size along these axes to Yz of 
the size in the equatorial plane. Applying these results as an 
approximation in the earth-sun direction for the non-axially- 
symmetric case of solar wind gives an estimate of about 9 
earth radii for the distance of the boundary from the earth's 
center in the direction of the sun. 

Inequalities for the permanent function, M. Marcus and M. 
Newman, Ann. Math. 75, No. 1, 47-62 (Jan. 1962). 
By exhibiting the permanent function as an inner product on 
a suitably defined space of tensors on a unitary space, many 
inequalities and bounds for the permanent are obtained. 
Thus it is shown that if the n X n matrix A is symmetric 
positive semi-definite and doubly stochastic, then 

^^^^ 
per A> — 

with equality if and only if A is the matrix with entries all 

— Another result shown is that if U" is a unitary matrix, then 
n 

[per ?7|<1 

with equality if and only if ?7 is a generalized permutation 
matrix. 

Other NBS Publications 

Journal of Research 66A (Phys. and Chem.) No. 3, (May- 
June 1962) 70 cents. 

Glass filters for checking performance of spectrophotometer- 

integrator systems of color measurement. H. J. Keegan, 

J. C. Schleter, and D. B. Judd. 
Calibration of small grating spectrometers from 166 to 600 

cm-'. L. R. Blaine, E. K. Plyler, and W. S. Benedict. 
Franck-Condon factors to high vibrational quantum numbers 

II: SiO, MgO, SrO, AlO, VO, NO. R. W. Nicholls. 
Oxidation of aldoses with bromine. H. S. Isbell. 
An analysis of the solid phase behavior of the normal paraf- 
fins. M. G. Broadhurst. 
Methylene groups in determination of disulfide and methylene 

sulfide crosslinks in polycaprolactam fibers. S. D. Bruck. 
Purification by automatic gas chromatography. M. Tenen- 

baum and F. L. Howard. 
High resolution investigation of some infrared bands of carbon 

disulfide. D. Agar, E. K. Plyler, and E. D. TidAvell. 
Journal of Research 66A (Phys. and Chem.) No. 4 (July-Aug. 

1962), 70 cents. 
Dielectric properties of semicrystalline polychlorotrifluoro- 

ethylene. A. H. Scott, D. J. Scheiber, A. J. Curtis, J. I. 

Lauritzen, Jr., and J. D. Hoffman. 
Thermal degradation of fractionated high and low molecular 

weight polystyrenes. S. L. Madorsky, D. Mclntyre, J. H. 

O'Mara, and S. Straus. 
Synthesis of 2-propoxy-5-methylbenzoic acid. G. M. Brauer 

and L. Simon. 
Gamma-ray distribution from oriented cerium-141. J. F. 

Schooley, D. D. Hoppes, and A. T. Hirshfeld. 
Light source for producing self -reversed spectral fines. 

J. Sugar. 
A diamond cell for X-ray diffraction studies at high pressures. 

G. J. Piermarini and C. E. Weir. 
Thermal conductivity of gases. I. The coaxial cylinder cell. 

L. A. Guildner. 
Thermal conductivity of gases. II. Thermal conductivity 

of carbon dioxide near the critical point. L. A. Guildner. 
Derivation of the relaxation spectrum representation of the 

mechanical response function. R. S. Marvin. (See above 

abstract.) 
Intermediate phases in superconducting niobium-tin alloys. 

L. L. Wyman, J. R. Cuthill, G. A. Moore, J. J. Park, and 

H. Yakowitz. 



Journal of Research 66C (Eng. and Instr.) No. 3 (July-Sept. 
1962), 75 cents. 

Measurement of longitudinal spherical aberration in the 
extra-axial region of lenses. F. E. Washer and W. R. 
Darling. 

Spark-gap flashover measurements for steeply rising voltage 
impulses. J. H. Park and H. N. Cones. 

Evaporated-film electric hygrometer elements. F. E. Jones. 

Methods of measuring the resistivities of anisotropic conduct- 
ing media in situ. S. Rush. 

Corrosion of steel pilings in soils. M. Romanoff. 

Corrosion rates of ferrous alloys (Fe-Cr and Fe-Cr-Si) 
measured by polarization technique. W. J. Schwerclt- 
feger. 

A furnace for thermocouple calibrations to 2,200 °C. D. B. 
Thomas. 

Total hemispherical emittance of coated and uncoated Inconel 
and types 321 and 430 stainless steel. J. C. Richmond and 
William X. Harrison. 

''Mail Separator" control computer preliminary logical design 
S. Henig and E. C. Palasky. 

Method of measuring emissivities of metals in the infrared. 
A. G. Maki and E. K. Plyler. 

Journal of Research 66D (Radio Prop.) No. 4 (July-Aug. 
1962) 70 cents. 

Propagation problems with space radio communications. K. 
Rawer. 

On the absolute intensity of incoherent scatter echoes from 
the ionosphere. K. L. Bowles, G. R. Ochs, and J. L. Green. 

On the forward scattering of radio waves in the lower iono- 
sphere. T. Hagfors. 

The representation of diurnal and geographic variations of 
ionospheric data bv numerical methods. W. B. Jones and 
R. M. Gallet. 

The interaction between an obliquely incident plane electro- 
magnetic wave and an electron beam in the presence of a 
static magnetic field of arbitrary strength. K. H. B. 
Wilhelmsson. 

An analysis of VLF mode propagation for a variable iono- 
spheric height. J. R. Wait. 

A method for the determination of lower ionosphere prop- 
erties by means of field measurements on sferics. F. B. 
Harris, Jr., and R. L. Tanner. 

Defocusing of radio rays by the troposphere. R. E. 
Wilkerson. 

Magnetotelluric fields in the frequency range 0.03 to 7 cycles 
per kilosecond: Part I. Power spectra. C. W. Horton and 
A. A. J. Hoffman. 

Magnetotelluric fields in the frequency range 0.03 to 7 cycles 
per kilosecond: Part II. Geophysical interpretation. C. 
W. Horton and A. A. J. Hoffman. 

The impedance of a circular loop in an infinite conducting 
medium. M. B. Kraichman. 



Standard X-rav diffraction powder patterns, H. E. Swanson, 
M. C. Morris, R. P. Stinchfield, and E. H. Evans, NBS 
Mono. 25— Section 1 (Mar. 9, 1962) 40 cents. 

Tables of spectral-fine intensities. Part I. Arranged by ele- 
ments, W. F. Meggers, C. H. Corfiss, and B. F. Scribner, 
NBS Mono. 32, Pt. I (Dec. 29, 1961) $4.00. 

Radiation patterns in the lower ionosphere and Fresnel zones 
for elevated antennas over a spherical earth, R. G. Merrill 
and W. V. Mansfield, NBS Mono. 38 (Apr. 2, 1962) 70 
cents. 

Cafibration procedures for direct-current resistance apparatus, 
P. P. B. Brooks, NBS Mono. 39 (Mar. 1962) 40 cents. 

Thermocouple materials, F. R. Caldwell, NBS Mono. 40 
(Mar. 1962) 30 cents. 

Theory and methods of optical pvrometry, H. J. Kostkowski 
and R. D. Lee, NBS Mono. 41 (Mar. 1, 1962) 25 cents. 

Effect of exposure site on weather resistance of porcelain 
enamels exposed for three years, D. G. Moore and A. 
Potter, NBS Mono. 44 (Apr.^10, 1962) 15 cents. 

Fire tests of precast cellular concrete floors and roofs, J. V. 
Ryan and E. W. Bender, NBS Mono. 45 (Apr. 12, 1962) 
15 cents. 
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All ultraviolet niultiplct table, C. E. Moore, NBS Circ. 488, 
Sections 3, 4, and 5 (Apr. 6, 1962) Section 3, 60 cents; 
Section 4, 45 cents; Section 5, 30 cents. 

Standard materials issued by the National Bureau of Stand- 
ards. A descriptive list with prices, NBS Misc. Pu])l. 241 
(Mar. 12, 1962) Supersedes C 552, 3d edition, 30 cents. 

A transistor-magnetic core digital circuit, E. W. Hogue, 
NBS Tech. Note 113 (PB161614) (1961) $3.00. 

A tabulation of the thermodynamic properties of normal 
hydrogen from low temperatures to 300 °K and from 1 to 
100 atmospheres, J. W. Dean, NBS Tech. Note 120 
(PB161621) (1961) $1.75. 

A survey of the literature on heat transfer from solid surfaces 
to cryogenic fluids, R. J. Richards, W. G. Steward, and 
R. B. Jacobs, NBS Tech. Note 122 (PB161623) (1961) 
$1.25. 

Functional and design problems of the NBS RF voltage 
bridge, L. F. Behrent, NBS Tech. Note 123 (PB161624) 

(1961) $1.00. 
Provisional thermodynamic functions for para-hydrogen, 

H. M. Roder and R. D. Goodwin, NBS Tech. Note 130 
(PB161631) (1961) $3.00. 

Photo ionization of atoms and molecules, F. L. Moliler, NBS 
Tech. Note 131 (PB161632) (1962) $1.25. 

Historical survey of fading at medium high radio fn^quencies, 
R. K. Salaman, NBS Tech. Note 133 (PB161634) (1962) 
75 cents. 

Airborne television coverage in the presence of co-channel in- 
terference, M. T. Decker, NBS Tech. Note 134 (BB1()1635) 

(1962) $2.00. 

^ lonosonde observations of artificially produced electron 

clouds: fireHy 1960, J. W. Wright, NBS Tech. Note 135 

(PB161636) (1962) $2.50. 
Some problems of fatigue of bolts and bolted joints in aircraft 

apphcations, L. Mordfin, NBS Tech. Note 136 (PB161637) 

(1962) $1.25. 
Double probe measurements of ionization in active nitrogen, 

H. P. Broida and I. Tanaka, J. Chem. Phvs. 36, No. 1, 

236-238 (Jan. 1962). 
Fitting refractive index data bv least squares, L. E. Sutton 

and O. N. Stravroudis, J. Opt. Soc. Am. 51, No. 8, 901-905 

(Aug. 1961). 
Compton scattering bv A'-shell electrons, J. W. Motz and G. 

Missoni, Phys. Rev^ lU, No. 5, 1458-1468 (Dec. 1961). 
Intramolecular rearrangements. III. Formation of 1- 

methylcvclobutanol in the photolvsis of 2-pentanone, 

P. Ausloos and R. E. Rebbert, J. ^Am. Chem. Soc. 83, 

4897-4899 (1961). 
Re-examination of the })olymorphism of dicalcium silicate, 
) D. K. Smith, A. J. Majumdar, and F. Ordway, J. Am. 

Ceram. Soc. 44, No. 8, 405-411 (Aug. 1961). 
Fluorine flame calorimetry, G. T. Armstrong, Books, Experi- 
mental Thermochemistry II, ch. 7, 129-145 (Interscience 

PubL, London, England, 1962). 
A study of /^2-layer effects as observed with a Doppler 

technique, K. Davies, J. M. Watts, and D. H. Zacharisen, 

J. Geophys. Research 67, 601-609 (Feb. 1962). 
Ionospheric effects associated with the solar flare of September 

28, 1961, K. Davies, Nature Letter 193, 763-764 (Feb. 

24, 1962). 
Sferic observations of the severe weather on May 19, 1960, 

C. A. Samson and R. F. Linfield, J. Geophys. Research 67, 

627-635 (Feb. 1962). 
On the mean temporal variations of electron density at a 

fixed height in the F region, A. J. Hirsh and R. W. Knecht, 

J. Geophys. Research 67, No. 2, 595-600 (Feb. 1962). 
^ Superconducting magnets, R. H. Kropschot and V. Arp, 

Cryogenics 3, No. 1, 1-15 (Sept. 1961). 
Polymorphism in monobromoacetic acid and the diagram of 

state of dichloro acetic acid at elevated pressures, A. R. 
) Glasgow and J. Timmermans, Bull. Soc. Chim. Beiges 70, 

623-641 (1961). 
Ray-tracing formulas for uniaxial crystals, O. N. Stavroudis, 

J. Opt. Soc. Am. 5^, No. 2, 187-191 (Feb. 1962). 
- Doppler studies of the ionosphere with vertical incidence, K. 

Davies, Proc. IRE 50, No. 1, 94 (Jan. 1962). 



An introduction to flame photometry and a review of recent 
studies, M. Margoshes, Book, Physical Techniques in 
Biological Research, W. L. Nastok, Ed., IV, 215-260 
(Academic Press, New York, N.Y., 1962). 

The ionization constant of ^-nitrophenol from to 60°, 
G. F. Allen, R. A. Robinson, and V. E. Bower, J. Phys. 
Chem. 66, No. 1, 171-172 (1962). 

Parametric behavior of an ideal two-frequencv varactor, 
G. F. Montgomery, Proc. IRE 50, No. 1, 78-80 (1962). 

Oscillator models in uniniolecular reactions, M. L. Vestal and 
H. M. Rosenstock, J. Chem. Phys. 35, No. (>, 2008-201() 
(Dec. 1961). 

Some physical properties of monochloro-, dichloro-, and 
monobromoacetic acids at 1 atmoshpere, A. R. Glasgow 
and J. Timmermans, Bull. Soc. Chim. Beiges 70, 599-622 
(1961). 

Auroral zone geomagnetic micropulsations with periods of 5 
to 30 seconds, W. H. Campbell and S. Matsushita, J. 
Geophys. Research 67, 555-573 (Feb. 1962). 

On the interpretation of prominence spectra. V. The 
emission lines in quiescent i)rominences, J. T. Jefferies and 
F. Q. Orrall, Astrophys. J. 135, 109-121 (Jan. 1962). 

Design of retarding field energy analyzers, J. A. Simpson, 
Rev. Sci. Instr. 32, No. 12, 1283-1293 (Dec. 1961). 

Intramolecular arrangements. IV. Photolysis of 2-penta- 
none-4,5, d-(h, R. P. Borkowski and P. Ausloos, J. Phvs. 
Chem. 65, 2257-2260 (1961). 

Electro phoretic mobilities and surface adsorption in the 
])olystvrene lat(.'X-ali])luitic soap system, C. L. Sieglaff and 
J. Maiur, J. Colloid Sci. V, 17, No. 1, 66-85 (Jan. 1962). 

An equation of state for calculating the thermodynamic 
properties of helium at low temperatures, R. D. McCamy 
and R. B. Stewart (1962 2d Symp. Therniophysical Prop- 
erties, January 24-26, 1962, Princeton University, Prince- 
ton, New Jersey), Progress in International Research on 
Thermodynamics and Transport Properties, Am. Soc. 
Mech. Engrs. (New York, N.Y.), p. 107 (1962). 

Stress-strain relationships in yarns subjected to rapid impact 
loading. Part VIII: Shock wav(\s, limiting breaking veloci- 
ties, and critical velocities, J. C. Smith, J. M. Blandford, 
and K. M. Towne, Textile Research J. 3*^, No. 1, 67-76 
(Jan. 1962). 

The standards challenge, A. H. Scott, Insulation 8, No. 2, 
48-50 (Feb. 1962). 

Average decay laws for VLF fields, J. R. Wait, Proc. IRE 50, 
No. 1, 53-56 (Jan. 1962). 

Radiation beam mapping with photogra|)hic film, W. L. Mc- 
Laughlin, Radiology 78, No. 1, 119-120 (Jan. 1962). 

Low temperature thermometry, R. P. Hudson, Experimental 
Cryophys., pp. 214-253 (1961). 

Photolysis of acetone-c^o in the presence of proi)ane-2, 2-(l2. 
Decomposition of the ?2-propyl radical, W. M. Jackson and 
J. R. McNesby, J. Am. Chem. Soc. 83, 4891-4896 (1961). 

Comparison of United States and Canadian free-air ionization 
chambers, J. H. Aitken, L. De LaVergne, W. 11. Ilc^nrv, and 
T. P. Loftus, Brit. J. Radiol. 35, No. 409, 65-70 (Jan. 1962). 

Analysis of the absorption spectrum of YbC13-6H20, J. C. 
Eisenstein, J. Chem. Phys. 35, No. 6, 2097-2100 (Dec. 
1961). 

National Bureau of Standards, Washington, D.C. and 
Boulder, Colo., C. E. Moore, Astron, J. 66, No. 10 (Dec. 
1961). 

Rapid method for interpolating refractive index measurements, 
O. N. Stavroudis and L. E. Sutton, J. Opt. Soc. Am. 51, 
No. 3, 368-370 (Mar. 1961). 

The three-dimensional nature of boundary-layer instabilitv, 
P. S. Klebanoff, K. D. Tidstrom, and L. M. Sargent, J. 
Fluid Mechanics 12, pt. 1, 1-34 (1962). 

A specimen for use in investigating the stress-corrosion 
cracking of metals at elevated temperatures, H. L. Logan, 
Materials Research and Standards (ASTM Bull.) 2, No. 2, 
98-100 (Feb. 1962). 

Dynamic behavior of a simple pneumatic pressure reducer, 
D. H. Tsai and E. C. Cassidy, J. Basic Eng., 253-264 
(June 1961). 

Net heat of combustion and other properties of kerosine and 
related fuels, G. T. Armstrong, L. Fano, R. S. Jessup, S. 
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